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(57) Abrege/Abstract 

A rotary growing apparatus which utilises a single ring mounted on a support, the ring being rotatably driven above the rotational 
axis thereof, and having a plurality of medium retaining members extending transversely of the ring, each medium retaining 
member being secured to the ring, and at least one tight source interiorly of the ring. The preferred arrangement includes the ring 
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being formed of a plurality of ring segments such that the size may be varied thereby adjust the distance between the light 
source and the plants. 
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ABSTRACT 

A rotary growing apparatus which utilises a single ring mounted on a support, the 
ring being rotatably driven above the rotational axis thereof, and having a plurali ty of 
medium retaining members extending transversely of the ring, each medium retaining 
member being secured to the ring, and at least erne light source interiorly of the ring. The 
preferred arrangement includes the ring being formed of a plurality of ring segments such 
that the size may be varied thereby adjust the distance between the light source and the 
plants. 
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ROTARY PLANT GROWING APPARATUS 

FIELD OF THE INVENTION 
The present invention relates to a plant growing apparatus of the type wherein a 
cylindrical drum like structure rotates about a light source. 

BACKGROUND OF THE INVENTION 
The field of growing plants using lamps is well know in the art and many systems 
have been proposed. Thus, it is extremely popular to use hydroponics to grow different 
types of plants. Generally, in such a growth system, a nott-soil medium is utilised and the 
plant gathers the nutrients from a liquid to which the roots are exposed. There are many 
known types of hydroponic systems which need not be discussed in great detail herein. 

One problem with hydroponic systems is that they consume a large area for a given 
yield. Generally, the plants grow from containers which usually lie in a horizontal plane 
and hghts are suspended from above the plants and containers. A substantial amount of 
energy is required for these lights and accordingly, the use of hydroponics is relatively 
expensive in most situations. It will be understood that when natural light can be 
employed, the cost is naturally somewhat less although this implies the use of more energy 
for heating* 

In order to overcome this problem, it has recently been proposed in the art to utilise 
a drum wherein the drum carries the non-soil medium in which the plant grows, and the 
drum rotates about a light source hereby maintaining a substantially constant distance 
between die plants and the light. The drum is rotated and there is provided a trough 
located at the bottom of the drum into which the plants or at least the root system, are 
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immersed to thereby provide the required moisture and nutrients. One such arrangement is 
shown in published Canadian Patent Application 2,343,254 wherein the plants are placed 
in a pot and held by the rotating drum. 

The advan tag e of such a system is that substantially less real estate is required for a 
given yield and a single light source can more efficiently serve to provide the desired light 
As the given amount of light decreases exponentially with the distance between the light 
and the plants, such an arrangement becomes very efficient However, one of the 
problems encountered with such an arrangement has been the relatively complex 
mechanical features and the problem of maintenance of the area. Thus, after the plants are 
immersed in the water, there tends to be a certain amount of dripping and a collector 
system must be provided in order to maintain a neat appearance. 

Also, a problem which has been encountered in the prior art rotating drum systems 
is the maintenance of the correct light intensity. As aforementioned, the light intensity is 
an exponentially related to the distance between the plant and the light. As there must be 
sufficient room for the plants to grow, the light source must be a certain distance away 
from the plants. While this distance may be suitable when the plants are substantially full 
grown, the light intensity may be insufficient for the plants when they are very young. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a novel plant 
growing apparatus of the rotating drum type wherein the distance between the light and the 
plants may be varied. 

It is a further object of the present invention to provide a unique feeding system for 
the plants in a rotary drum plant growing system wherein the problem of dripping is 
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substantially obviated. 

It is a further object of the present invention to provide a relatively simple, but yet 
reliable, plant growing apparatus of the rotaty drum type. 

In a greater detail, the plant growing apparatus of the present invention, and in one 
of the embodiments thereof utilises a single ring which is made up of a plurality of ring 
segments. Utilising a single ring simplifies the structure of the apparatus in that problems 
of alignment utilising dual rings such as shown in Canadian Patent Application 2343,254 
can occur. Utilising a single ring mounted centrally of the apparatus simplifies operation 
of the same. 

Preferably, the single ring is formed of a plurality of ring segments. This provides 
advantages in that the apparatus can be broken down into component parts and thus more 
easily transported. Also, the use of a single ring centrally located, and formed of a 
plurality of ring segments, can permit the variation of the ring diameter* 

Thus, the ring segments are joined together to form the ova-all ring. However, 
according to one embodiment of the present invention, there are provided means for 
joining the rings such that the diameter of the ring can be varied* In one embodiment, this 
may be achieved by utilising a slot to receive a fastening member. Thus, one may have a 
plurality of apertures at the ends of each ring segment and mechanical fastening means can 
be employed. Such mechanical fastening means may include nuts and bolts although one 
or both of the ring segments may include pins which extend outwardly and engage the 
other ring segment. The tise of the slot permits the angle of attachment of one ring 
segment with respect to an adjacent ring segment to be varied. In a preferred embodiment, 
the number of ring segments employed to complete a full size circular ring would be eight 
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while one or two of the segments could be removed to thereby diminish the diameter of the 
structure* 

The provision of a variable diameter ring permits the distance between the plants 
and the light source (which is centrally located) to be varied. As is previously being 
mentioned, the distance between the plants and the light source is veiy important as the 
intensity of the light received by the plant varies exponentially according to the distance 
between the plant and light source. 

The light source itself may be conventional and many such light sources are known 
in the art and are commercially available. Thus, high intensity growing lamps or 
fluorescent light could be employed. 

In one preferred embodiment of the present invention, there is provided a liquid 
feeding means wherein the liquid is fed to the plants and plant growing medium through 
the back of the plant medium retaining members. In so doing, problems encountered with 
the prior art structures of dripping and the Kke are obviated. 

Any conventional type of pump may be provided and which is suitably connected 
via hoses and a distribution plenum to a plurality of individual feeders, each individual 
feeder being arranged to feed the liquid through a slot framed in the medium retaining 
member. With such an arrangement, the precise amount of liquid and/or nutrient fed to 
each slot can be controlled. 

The initiation of the liquid feeding process may be provided through sensors which 
detect when the medium retaining member is in position. Such sensors may be electronic 
or mechanical. For example, there may be provided a sensor which is activated when the 
medium retaining member is in the desired position. 
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In a further embodiment of the present invention, the means for feeding the liquid 
to the medium retaining member and the plants is one in which an ultrasonic fog generator 
is utilised to produce droplets which are generally less than five microns in diameter. 
These small fog particles can be fed to the root system of the plant It is theorized that 
these particles are sized such that they can be absorbed directly by the plant Naturally, 
any nutrients carried thereby likewise would be absorbed The advantage of such a system 
would include the saving ofwater and elimination of certain toot diseases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Having feus generally described the invention, reference will be made to the 
accompanying drawings illustrating embodiments thereof, in which: 

Figure 1 is a perspective view a first embodiment of a rotary plant growing 
apparatus according to the present invention; 

Figure 2 is an end elevational view thereof, 

Figure 3 is an end elevational view of a further embodiment of the present 
invention; 

Figure 4 is a perspective view of one of the ring segments forming the ring for the 
rotary plant growing apparatus; 

Figure 5 is an end elevational view showing the attachment of two ring segments; 

Figure 6 is a view similar to Figure 5 shewing the embodiment of Figure 2; 

Figure 7 is a perspective view of a portion of a further embodiment of a rotary plant 
growing apparatus according to the present invention; 

Figure 8 is an end elevational view thereof; 
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Figure 9 is a perspective view of the drum of the embodiment of Figure 7 showing 
plant growth; 

Figure 10 is a side elevational view thereof; 

Figure 1 1 is a perspective view of an individual plant retaining member; 
Figure 12 is a perspective view of a different form of a drum for the embodiment of 
Figure 7; 

Figure 13 is an end elevational view thereof; 

Figure 14 is a perspective view of a plant retaining membra- of the embodiment of 
Figure 12; and 

Figure 15 is a perspective view of a still further embodiment of a plant growing 
apparatus according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings in a greater detail and by reference characters thereto, 
there is illustrated in Figure 1 a first embodiment of a plant growing apparatus generally 
designated by reference numeral 10. 

Plant growing apparatus 10 includes a first frame assembly generally designated by 
reference numeral 12 and a second frame assembly generally designated by reference 
numeral 14. Each of frame assemblies 12 and 14 are substantially similar and thus only 
one will be described in detail herein* 

First frame assembly 12 is of a generally triangular configuration and includes a 
first leg 16 and a second leg 18 which extend upwardly from a horizontal frame element 20 
and which are suitably secured together. Extending between first frame assembly 12 and 
second frame assembly 14 is longitudinally extending frame element 22. A reinforcing 
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frame element 24 extends between longitudinally frame element 22 and the top of legs 16 
and 18. 

Mounted between first frame assembly 12 and second frame assembly 14 is a 
rotating assembly which is generally designated by reference numeral 26. Rotating 
assembly 26 includes a ring 27 which is comprised of a plurality of substantially identical 
ring segments 28. Mounted transversely of ring 27 are a plurality of medium retaining 
members 30. Each medium retaining member 30 comprises a base 32 and a pair of side 
walls 34 and 36 which in turn terminate inwardly extending the flanges 38 and 40 
respectively. Provided in base 32 are a plurality of slots 41 for reasons which will become 
apparent hereinbelow. 

Ring 27 is rotatably driven by means of a motor 42 which is operatively connected 
to a drive mechanism 46 by means of drive belt 44. 

As may be seen in P igures 4 4 5 and 6, each ring segment 2 8 has a bottom wall SO 
and a pair of upwardly extending side walls 52 and 54. In a greater detail, side walls 52 
and 54 include, at one end thereof, a pair of apertures 5 6 and S 8 while at the other end, 
there is provided a bottom aperture 60 and against the upper portion thereof a slot 62. 
Apertures 56, 58 and 60 and slot 62 are utilised to connect adjacent ring segments 28 by 
means of nut and bolt generally designated by reference numeral 64. As is illustrated in 
Figures 5 and 6, the provision of a slot 62 permits adjustment of the attachment of the ring 
segments 28 for reasons which will be discussed hereinbelow. 

As illustrated in Figure 2, there is provided a light source 66 interiorly of rotating 
assembly 26. For purposes of clarity, the mounting arrangement for light source 66 is not 
shown though it will be understood that many different types of mounting arrangements 
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may be provided It will also be understood that light source 66 may be of any design: 
many such light means specially designed for growing plants are commercially available. 

As previously discussed, the light intensity received by the plant from light source 
66 varies exponentially with the distance between the plants and light source. When the 
plants are first commencing their growth, the apparatus of the present invention permits 
the removal of one or more ring segments 28 such that the diameter of the ring may be 
made smaller and hence the distance between the medium retaining members 3 0 and the 
light source 66 can be varied Thus, as shown is Figure 3, when the plants are initially 
commencing their growth, six such segments 28 may be used while when the plants are at 
a more mature stage, eight such ring segments 26 may be utilised as shown in Figure 2. To 
accomplish the above, the first frame segment 12 and second frame segment 14 may be 
moved further apart Each medium retaining member 30 is releasably secured to a ring 
segment 26. 

As may be seen in Figures 1 to 3, mounted on second frame assembly 14 is an 
upwardly extending post 68 for supporting an arm 70. A reinforcing member 72 
interconnects post 68 and aim 70 and as may be seen in Figure 1, a plurality of apertures 
74 are provided in post 68 such that the position of asm 70 may be varied according to the 
size of the rotating assembly 26. Extending transversely from erne end of arm 70 is a 
distribution member 76 having a plurality of feeding injectors 78. Ahose 80 is connected 
to a supply of water and may be utilised to supply nutrients. The water is fed thiough 
distribution member 76 to feeding elements 78 which are arranged in alignment with slots 
41 formed in base 32 of the medium retaining members 30. Thus, water and/or nutrients 
may be fed to die non-soil medium in the medium retaining member 30 for a desired 
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length of time. Hie feeding of small amounts to the medium obviates the problem of 
dripping and the like. Also, the precise amount can be controlled by varying the amount of 
time each feeding element 78 is operative. 

In order to support the rotating ring assembly 26, there may be provided a bracket 
82 on which there is mounted a rotatahle ring support 84. 

A further embodiment of the invention is illustrated in Figures 7 and 8 and 
reference win now be made thereto. Similar reference numerals have been utilized for 
similar components and thus, there are provided a first frame assembly 12 and a second 
frame assembly 14 for supporting a rotating ring assembly designated by reference 
numeral 88. Rotating ring assembly 88 has an inner wall 92 and an outer circumferential 
wall 94. Provided within inner wall 94 are a plurality of longitudinally extending slots 96. 
Walls 92 and 94 define therebetween a space 90 wherein there are provided a plurality of 
medium retaining members 30. However, in this embodiment, the plants P grow through 
slots96. Space 90 is provided with an input port 98 for providing water and nutrients and 
to this end, it is preferred that an ultra sonic fog generator be utilized to produce droplets 
to be fed through input port 98. In this regard, it will be understood that input port 98 may 
be connected periodically to ultra sonic fog generator or alternatively, port 98 may remain 
stationary with respect to the rotating drum. It is within the skill of those knowledgeable 
in die art to provide many such arrangements. 

In the embodiment of Figures 9 and 10, aplurality of individual holders are utilized, 
each holder being adapted to contain a single plant P. Each holder 100 comprises a base 
portion 102 and an upper portion 104 having an aperture 106 therein. Each holder 100 has 
a slot 1 08 formed therein such that the holder 100 may be compressed and retained by 
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friction 

In the embodiment Figures 12 and 13; a di ffe rent type of holder 10S is utilized. 
Holder 108 has a pair of apertures 1 10 fanned therein. 

A still further embodiment of the present invention is illustrated in Figure 14. In 
this embodiment, there is provided an adjustable base 112 having a pair of uprights 114 
and 1 16 extending upwardly from the ends of base 1 12. It will be understood that base 
112 may be adjustable in length- 
Located on base 112 are located a pair of roller supports 118 and 120 while 
supports 122 are provided at the upper end of uprights 114, 116. Only one end has been 
described; the other end has a similar support structure. Mounted interiorly of the 
assembly is a light source 124. There is also provided an inlet port 126 for feeding water 
and nutrients and for desired gases therein while there is also provided an outlet port 128 
which may include filters. An end cover 130 having a reflective surface 132 is designed to 
be attached to the end of the rotating ring. Naturally, it will be understood that drive 
means as previously described may be employed in this embodiment 

It will be understood that the above described embodiments are purposes for 
illustraation only and changes and modifications may be made thereto without departing 
from the spirit and scope of the invention. 
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The embodiments of the invention in which an exclusive property or privilege is 
claimed are defined as follows: 
1 « Rotary growing apparatus comprising: 

a single ring; 

a support means for said single ring; 

means for rotatably driving said single ring about a rotational axis of said ring; 
a plurality of medium retaining members extending transversely of said ring, each 
of said medium retaining members being secured to said ring; and 
at least one light source interiorly of said ring. 

2. The rotary growing apparatus of Claim 1 wherein each of said medium retaining 
members is removably secured to said singl e ring by clip means* 

3. The rotary growing apparatus of Claim 1 further including liquid feeding means or 
feeding a liquid to said medium retaining members while said apparatus is rotating, said 
liquid feeding means being designed to feed said liquid to said medium retaining member 
while said medium retaining member is in an upper quadrant of its rotation- 

4. The rotary growing apparatus of Claim 3 wherein each of said medium retaining 
members has a plurality of apertures formed in a back wall thereof to permit feeding of a 
liquid therethrough. 

5. The rotary growing apparatus of Claim 1 wherein said single ring is comprised of a 
plurality of ring segments, each of said ring segments has attachment means at each end 
thereof for securement to an adjacent ring segment, the arrangement being such that 
different size rings may be assembled by added or removing one or more ring segments. 

6. The rotary apparatus of Claim 5 wherein said ring segments are secured together by 
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mechanical listening means extending through apertures, one of said apertures being a slot 
to permit adjustment of the angle at which an adjacent ring segment is secured* 

7. A rotary growing apparatus comprising: 
at least one ring; 

support means for said at least one ring; 

means for rotatably driving said at least one ring above die rotational axis of said at 
least one ring; 

a plurality of medium retaining members extending transversely of said at least one 

ring; 

each of said medium retaining members being secured to said at least one ring; 
at least one light source interiorly of said at least one ring; and 
said at least one ring being comprised of a plurality of ring segments, each of said 
ring segments having attachment means at each end for securement to an adjacent ring 
segment, the arrangement being such that different size rings maybe assembled from said 
ring segments. 

8. The rotary growing apparatus of Claim 7 wherein said apparatus has a pair of rings, 
said plurality of medium retaining members being secured to each of said rings, 

9. The rotary growing apparatus of Claim 7 wherein each ring segment is secured to 
an adjacent ring segment by means of a mechanical fesfcener extending through apertures 
located in said ring segment, one of said apertures being a slot to permit an adjustable 
angle between adjacent ring segments. 

10. The rotary growing apparatus of Claim 7 comprising an inner cylindrical member, 
a outer cylindrical member, said medium retaining members being mounted between said 
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inner member and a plurality of slots formed in said inner member to permit plant growth 
therethrough. 

1 1 . The rotary growing apparatus of Claim 10 further including means for injecting 
plant nutrients between said first and second members. 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



